I[NTRODUCTION]{.smallcaps} {#sec1-1}
==========================

Metabolic abnormalities including increased lipid levels, abnormal fat distribution, elevated blood pressure, and disturbances in glucose metabolism have frequently been reported in individuals infected with HIV.\[[@ref1]--[@ref4]\] Cross-sectional studies have reported a prevalence of diabetes of 2% to 7% among HIV-infected patients receiving protease inhibitors,\[[@ref3][@ref5][@ref6]\] an additional 16% having impaired glucose tolerance. Between 33 and 75% of patients with HIV infection receiving HAART develop lipodystrophy, consisting of elevations in plasma triglycerides, total cholesterol, and apolipoprotein B, as well as hyperinsulinemia and hyperglycemia. Approximately 20% of the patients with HIV-associated lipodystrophy meet the criteria for the MetS. This study was done to assess MetS in HIV-positive patients. Prevalence of MetS was compared in patients who were not on HAART to patients who were on HAART.

M[ATERIALS AND]{.smallcaps} M[ETHODS]{.smallcaps} {#sec1-2}
=================================================

Informed consent was taken from the patients and a thorough clinical and biochemical examination was done to look for metabolic abnormalities. Criteria proposed by the third report of the National Cholesterol Education Program (NCEP) expert panel on Detection, Evaluation, and Treatment of High Blood Cholesterol in Adults (Adult Treatment Panel III) were used for evaluation of MetS. Elevated waist circumference (men ≥90 cm, women ≥80 cm), elevated triglycerides (≥150 mg/dL or taking medication), reduced HDL cholesterol or taking medication (men ≤40 mg/dL, women ≤50 mg/dL), elevated blood pressure (≥130/≥85 mm Hg or use of medication for hypertension), elevated fasting glucose (≥100 mg/dL or use of medication for hyperglycemia). Presence of three out of five criteria was taken for diagnosis of MetS. Study was conducted at nodal ART center from July 2010 to July 2011. All HIV positive patients were taken; pregnant and lactating females, patients already diagnosed case of diabetes, hypertension and taking drugs like lipid lowering drugs, oral contraceptive pills, β-blockers, glucocorticoids and diuretics were excluded from the study.

Risk factors mean components of metabolic syndrome (MetS), one risk factor means one component, two risk factor means two components and so on. Cases of 18 years of age and more were studied and most of them were in age group of 30--45 years (82.9%). Variables demonstrating a univariate relationship (*P* \< 0.05) with the outcome variable were included in the logistic regression analysis to assess the effect of independent variables on MetS diagnosis.

R[ESULTS]{.smallcaps} {#sec1-3}
=====================

Out of 70 cases, 71.4% were males and 28.6% were females. Raised blood pressure was found in 12.9% cases, HDL cholesterol was low in 54% males and 35% females. Triglycerides were raised in 42.9% cases and FBG was elevated in 28.6% cases. Waist circumference was not increased in any case. On studying risk factor distribution, a total of 32.9% cases were found to have one risk factor out of whom 36.2% cases were on HAART and 26.1% were not on HAART (*P* = 0.3986). Two risk factors were present in 18.6% cases, out of whom 21.3% were on HAART and 13% were not on HAART (*P* = 0.4055). MetS (≥3 risk factors) was present in 20% cases, out of whom 19.1% were on HAART and 21.7% were not on HAART (*P* = 0.7991). Total 28.6% cases were those not having any risk factor, out of whom 23.4% were on HAART and 39.1% were not on HAART (*P* = 0.6394).

Prevalence of MetS in the present study was 20%. Proportion of HIV positive cases who had FBG ≥100 mg/dl was 28.6%, out of whom 27.7% were on HAART and 30.4% were not on HAART. (P = 0.8089). Total 12.9% cases were having BP ≥130/≥85 mm Hg, out of whom 14.9% were on HAART and 8.7% were not on HAART (P = 0.4666). Total 42.9% cases were having TG ≥150 mg/dl, out of whom 44.7% were on HAART and 39.1% were not on HAART (*P* = 0.6894). HDL cholesterol values were low in 50% cases, out of whom 55.3% were on HAART and 39.1% were not on HAART (*P* = 0.2035) \[[Table 1](#T1){ref-type="table"}\].
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D[ISCUSSION]{.smallcaps} {#sec1-4}
========================

Prevalence of MetS in the present study was 20%. Various Indian studies have reported prevalence of MetS in general population between 3% and 25%.\[[@ref7][@ref8]\] Jericó *et al*.\[[@ref9]\] reported 17% prevalence of MetS which increased from 5.1% among HIV-infected patients under age 30 years to 27.0% for those aged 50--59 years while Samaras *et al*.\[[@ref10]\] reported the prevalence of MetS to be 18%. Falutz *et al*.\[[@ref11]\] showed prevalence of MetS varying from 19% to 26% depending on the specific definition used, and only a minority of patients (5%) satisfied the criteria for all of the definitions. Total of 601 patients completed the metabolic survey in a study done by Mondy *et al*.\[[@ref12]\] among whom 26% had MetS. Worm *et al*.\[[@ref13]\] demonstrated an increase in the proportion of patients with MetS from 19.4% to 41.6% over 6 years follow up. A study done by Gazzaruso *et al*.\[[@ref14]\] among HIV patients found the prevalence of MetS to be 45.4%.

In the present study, total 32.9% cases were found to have one risk factor, out of whom 36.2% were on HAART and 26.1% were not on HAART. Two risk factors were present in 18.6% cases, out of whom 21.3% were on HAART and 13% were not on HAART. MetS (≥3 risk factors) was present in 20%, out of whom 19.1% were on HAART and 21.7% were not on HAART. Total 28.6% cases did not have any risk factor, out of whom 23.4% were on HAART and 39.1% were not on HAART \[[Table 2](#T2){ref-type="table"}, [Figure 1](#F1){ref-type="fig"}\].
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Jericó *et al*.\[[@ref9]\] showed presence of one or more features of MetS in 69.3% patients, two or more in 35.8%, three or more in 17%, four or more in 4.5%, and five features in 0.1%, thus yielding a prevalence of 17% (95%, CI 14--20%). 47% of the HIV-infected patients satisfied at least one definition for MetS and a minority of the patients (5%) satisfied the criteria for all of the definitions in a study done by Falutz *et al*.\[[@ref11]\] Many patients (49%) had at least two features of MetS but were not classified as having MetS. MetS was more common in those currently receiving protease inhibitors (*P* = 0.04). Gazzaruso *et al*.\[[@ref14]\] showed one risk factor was present in 19.5% patients, two in 17.2%, three in 26.4%, four in 12.1%, and five in 6.9%. Of the subjects, 17.9% showed no risk factors.

In the present study FBG ≥100 mg/dl was present in 28.6% cases, out of whom 27.7% were on HAART and 30.4% were not on HAART (*P* = 0.8089) \[[Table 1](#T1){ref-type="table"}\]. Jericó *et al*.\[[@ref9]\] reported raised FBG in 11.5% of the cases while Gazzaruso *et al*.\[[@ref14]\] reported the same in 24.0% of the cases.

In the present study, 12.9% cases had BP ≥130/≥85 mm Hg, out of whom 14.9% were on HAART and 8.7% were not on HAART (*P* = 0.4666) \[[Table 1](#T1){ref-type="table"}\]. Jericó *et al*.\[[@ref9]\] showed raised blood pressure was present in 26.3% cases. Worm *et al*.\[[@ref13]\] stated the proportion of patients with hypertension increased from 15.9% at entry level to 54.5% of those under follow up over 6 years. Hypertension was present in 31.4% in HIV-infected cohort studied by Mondy *et al*.,\[[@ref12]\] while Gazzaruso *et al*.\[[@ref14]\] reported hypertension among 42.3% HIV patients.

In the present study, 42.9% cases had TG ≥150 mg/dl, out of whom 44.7% were on HAART and 39.1% were not on HAART (*P* = 0.6894) \[[Table 1](#T1){ref-type="table"}\]. Raised triglycerides were reported in 43.1%, 44% and 59.3% cases by Jericó *et al*.,\[[@ref9]\] Mondy *et al*.\[[@ref12]\] and Gazzaruso *et al*.,\[[@ref14]\] respectively. In the present study HDL cholesterol values were low in 50% cases, out of whom 55.3% were on HAART and 39.1% were not on HAART (*P* = 0.2035) \[[Table 1](#T1){ref-type="table"}\]. Jericó *et al*.\[[@ref9]\] demonstrated low HDL levels in 35.63% cases while Mondy *et al*.\[[@ref12]\] reported 43.5% cases to have low HDL, while 52.4% of HIV-infected patients were shown to have low HDL by Gazzaruso *et al*.\[[@ref14]\]

In the present study, none of the cases had increased waist circumference. However, increased waist circumference was reported in 12.5% of cases by Jericó *et al*.\[[@ref9]\] Presence of increased waist circumference was seen in 30.7% and 37.8% of cases in studies conducted by Mondy *et al*.\[[@ref12]\] and Gazzaruso *et al*.,\[[@ref14]\] respectively.

C[ONCLUSIONS]{.smallcaps} {#sec1-5}
=========================

Prevalence of MetS was 20% among HIV-infected patients, which is not different from that in HIV negative patients. Majority of patients had only one component of MetS (32.85%). Low HDL was present in 50% of patients followed by raised triglycerides in 42.85%. Waist circumference was not increased in any of the patients. There was no statistically significant difference between those on HAART and those not on HAART in distribution of risk factors and individual components of MetS. MetS is an important risk factor for cardiovascular disease. Timely identification, lifestyle modification and treatment are important to prevent complications.

Limitations of the study {#sec2-1}
------------------------

Due to the constraints of a time bound study and a small sample size, the results in the present study are subject to type II error and hence cannot be generalized.
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